Coordinated nuclear import of RNA polymerase III subunits.
Eukaryotic RNA polymerases are multisubunit assemblies, whose enzymatic function in the nucleus is intensively studied. However, little is known about the biogenesis of the three RNA polymerases and coupling to nucleo-cytoplasmic transport. Here, we show that Rpc128, the second largest subunit of RNA polymerase III, was mislocalized to the cytoplasm, when a short sequence in the N-terminal domain was deleted. Importantly, nuclear import of other, but not all, RNA polymerase III subunits was impaired in this RPC128DeltaN mutant. These data suggest that RNA polymerase III subunits are not imported independently into the nucleus but may require preassembly into cytoplasmic subcomplexes for coordinated nuclear uptake. We expect these studies to be a starting point to dissect the complex biogenesis pathway of eukaryotic RNA polymerases.